Intra-uterine programming of the endocrine pancreas.
In altricial species such as the rat and mouse, there is good evidence for the intra-uterine programming of the endocrine pancreas. Changes in the intra-uterine nutritional environment cause alterations in the structure and function of the islets which have life-long effects and predispose the animal to glucose intolerance and diabetes in later life. In rodents, the islets develop relatively late in gestation and undergo substantial remodelling in the period immediately after birth. Hence, the critical window for islet development in these animals is short and readily accessible for experimental manipulation. The short life-span of these species also means that elderly animals can be studied within a reasonable time frame. In precocious species, such as guinea pigs and farm animals, intra-uterine programming of the endocrine pancreas is less well established. In part, this may be due to difficulties in identifying the critical window for development as islet formation and remodelling begin at an earlier stage of gestation and continue for longer after birth. The long life-span of these animals and the relative insulin resistance of adult ruminants compared to other species also make it difficult to establish whether fetal changes in islet development have long-term consequences. In the human, the main phase of islet development occurs during the second trimester, although remodelling occurs throughout late gestation and early childhood. There is, therefore, a relatively long period in which early changes in islet development could be reversed or ameliorated in the human. Although the human epidemiological observations suggest that the fetal origin of adult glucose intolerance is due primarily to changes in insulin sensitivity rather than to defective insulin secretion, subtle changes in islet morphology and function sustained in utero may well contribute to the increased susceptibility to type 2 diabetes observed in adults who were growth-retarded in utero.